In a paper by Stubblefield and Brinkley (I), the authors raise the question whether the observed frequencies of three categories of sections through centrioles are consistent with the assumption of random orientation of the centriole in a sectioned cell. In order to test this assumption we will compute the expected frequencies, which requires only elementary calculus, and compare them with the observed values by means of the chi-square statistical goodness-of-ft test.
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In a first approximation we assume that the centriole is a cylinder; determining the expected frequencies then amounts to computing the probabilities that the intersection of the interior of two parallel planes with a randomly oriented cylinder falls into the respective category.
The three categories of sections were firstly defined as follows:
1. Cross-section ( Fig. 1): The plane closer to the center of the cylinder intersects only the perimeter (i.e., not one or both of the ends) of the cylinder and at such an angle that the projections of the intersections of a cylindrical tubule (oriented parallel to the cylinder) with the two planes overlap; 2. Longitudinal section (Fig. 2) and where due to symmetry relations 0 need be considered in the range [0, 7r/2] only (Fig . 3) .
Given a certain angle 0 satisfying either 2+I or 12 (13 will always be satisfied), the probabilities become,` respectively, Herewith, the expected absolute frequencies for a sample of N = 55 are 11.3, 5.79, and 37.9 for cross-, longitudinal, and oblique sections. The observed frequencies were nl = 12, n2 = 14, n~ = 29, and deviate significantly (X ~ = 13.81 with 2 dr, P --.001) from expectation. (Note: These observed frequencies include centriole pairs, each partner of which was counted in the appropriate category. Since the empirical distribution of frequencies from pairs did not differ significantly from that of the single centrioles, as evidenced by a heterogeneity X 2 = 0.113 with df = 2 and P < 0.95, pooling of all sections is justified.)
Because oblique and longitudinal sections are, by actual observation, difficult to differentiate if the oblique sections are relatively long, the definitions for the oblique and longitudinal categories were modified so that a section with a (longitudinal) length of 25 d or more would be categorized as longitudinal rather than oblique if 0 is in the range [0", 7r/2]. That is,
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With these modified definitions, the probabilities become: If one now considers only cross-sections (with P(2~1) = 0.205) and others (viz., longitudinal together with oblique sections; P(X2) + P(Xa) = 0.795), the observations compare favorably with expectation (X 2 = 0.059 at df = 1, P --0.8). The discrepancy between the observed and expected frequencies of all three categories may, therefore, be assumed to be the result of misclassification of oblique sections (about 20 %) into the longitudinal category.
